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Description

[0001] The invention relates to an open roof construc-
tion for a vehicle having an opening in its roof, the front
part of which can be closed by a first panel which is piv-
otable about a substantially horizontal axis at the front
edge thereof, whilst the remaining part of the roof opening
can be closed by means of at least one slidable second
panel.
[0002] With prior art open roof constructions of this
type the question of how to prevent undesirable inflow of
wind into the interior of the vehicle via the roof opening
when the second panel is moved to an open position
forms a major challenge. After all, such inflow of wind
may lead to objectionable resonances, which seriously
affect the sense of comfort inside the vehicle. In particular
when the second panel is a so-called "topslider", which
slides to an open position along the roof of the vehicle
on the outside thereof and which is moved slightly up-
wards prior to such a sliding movement, the phenomenon
of undesirable inflow of wind prominently manifests itself.
[0003] Over the years measures have already been
proposed to overcome or at least alleviate the problem
of such inflow of wind. According to the prior art as rep-
resented by EP-A-0 733 506, an upwardly extending air
deflection element is also used at the free rear edge of
the first panel, which is capable of upward pivoting move-
ment about a front edge thereof ("pop-up") and which
performs a wind deflecting function in its upwardly pivot-
ed position. When inflow of wind can already be prevent-
ed by pivoting said first panel through a small angle, this
is a satisfactory solution. When the aforesaid topslider is
used as the second panel, however, the first panel needs
to perform its wind deflecting function more pronounced-
ly, which implies using large pivoting angles. When the
front edge of the first panel is contiguous to a windscreen
(or a roof part) of a vehicle that has a distinct curvature
in transverse direction of the vehicle, and consequently
the first panel has a corresponding distinct curvature at
the location of its front edge, the pivoting of the first panel
through large angles will lead to sealing problems at the
location of said front edge, which problems can only be
overcome by using complicated and expensive sealing
means.
[0004] Another drawback of the prior art open roof con-
structions wherein the first panel performs a wind deflect-
ing function is the fact that the shape of the first panel
must be such that a continuous and aesthetically attrac-
tive roof contour is obtained in the closed position thereof.
This is at odds with optimizing the shape of said first panel
with a view to deflecting the wind, however, and conse-
quently this is hardly possible, if at all.
[0005] The object of the invention is to provide an open
roof construction of the present type by which the afore-
said drawbacks are overcome in a simple yet efficient
manner.
[0006] In order to accomplish that objective, the inven-
tion provides an open roof construction of the type re-

ferred to in the introduction, wherein a wind deflecting
arrangement functioning as a wind deflector is used,
which can be moved rearwards and upwards, using suit-
able driving means, from a position of rest under the first
panel to an operative position substantially above and
behind the first panel.
[0007] In accordance with the inventive concept, the
aforesaid wind deflection arrangement is now used for
deflecting the wind and no longer primarily the first panel.
Of course it remains possible for the first panel to perform
a certain function in the deflection of the wind as well,
but this is not necessary. Since the wind deflection ar-
rangement is positioned under the first panel in its posi-
tion of rest, in which position it is hidden from view, its
shape can be designed to deflect the wind optimally with-
out there being a need to take aesthetic considerations
into account.
[0008] The angle through which the first panel is piv-
oted may be of relatively limited magnitude. The advan-
tage of the fact that the first panel is pivotable is that thus
sufficient room is provided for the wind deflection ar-
rangement, which is initially positioned under said first
panel, and the driving means thereof to move. This
makes it possible to reduce the vertical distance to be
made available for the movement of the wind deflection
arrangement and driving means thereof, so that the open
roof construction will project as little as possible into the
interior of the vehicle (which is called compact "packag-
ing" in the industry).
[0009] There is another advantage to the aforesaid,
usually limited, pivotability of the first panel. The upwardly
pivoted first panel can already provide wind deflection to
a certain extent before the wind deflection arrangement
has been moved from its position of rest to its operative
position (which movement is not possible until a sufficient
distance has been created between the rear edge of the
panel and the front edge of the second panel), thus pre-
venting undesirable inflow of wind (in particular if the
aforesaid topslider forms the second panel).
[0010] The driving means required for achieving the
movement of the wind deflection arrangement may be of
any type that is suitable, such as the usual guides that
are already being used on a large scale in various em-
bodiments of open roof constructions. In most cases the
wind deflection arrangement will have its own, independ-
ent drive unit, which can be actuated by automatic means
(for example on the basis of the vehicle speed, the wind
velocity) or by the driver of the vehicle as desired.
[0011] It is noted that from DE 3916906 there is already
known an open roof construction wherein a wind deflec-
tion arrangement can be moved rearwards and upwards
from a position under a fixed roof portion to a position
above the roof. Said open roof construction does not
comprise a pivotable second panel, however, so that the
concomitant advantages are not obtained.
[0012] An embodiment of the open roof construction
according to the invention that is highly effective with a
view to deflecting the wind is obtained when the wind
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deflection arrangement is pivotable about a horizontal
pivot that extends substantially transversely to the vehi-
cle. The horizontal pivot can be moved rearwards and
upwards in order to effect the rearward and upward
movement of the wind deflection arrangement. By pivot-
ing the wind deflection arrangement about said horizontal
pivot it becomes possible to change the angle of the wind
deflection arrangement relative to the direction of flow of
the oncoming air and thus optimize the obtained flow
pattern.
[0013] In this framework it is also conceivable for the
wind deflection arrangement to have a changeable con-
tour. This can for example be achieved by configuring
the wind deflection arrangement as a number of sections
disposed one behind another, which are movable with
respect to each other, which makes it possible to change
the curvature of the wind deflection arrangement, for ex-
ample. Such a sectional configuration, as it were, makes
it possible to influence the flow pattern in a desired man-
ner.
[0014] The invention will now be explained in more de-
tail with reference to the drawing, which shows an em-
bodiment of the open roof construction according to the
invention.
[0015] In the drawing:

Fig. 1 schematically shows an embodiment of the
open roof construction according to the invention in
completely closed position;
Fig. 2 shows the open roof construction of Fig. 1 in
a first intermediate position;
Fig. 3 shows the open roof construction of Fig. 1 in
a second intermediate position; and
Fig. 4 shows the open roof construction of Fig. 1 in
completely open position.

[0016] The figures only show those parts of the em-
bodiment of the open roof construction according to the
invention to be described hereafter that are essential for
a direct understanding of the inventive concept. In prin-
ciple the figures show a longitudinal section of the rele-
vant part of a vehicle, and the illustrated parts of the open
roof construction of the vehicle are only shown in contour.
Control means, driving means, guide means, seals and
the like are not shown, since they form part of the regular
technical knowledge of a person skilled in this field of the
art.
[0017] In the figures the following parts of a vehicle
can be distinguished: a portion of a windscreen 1, a por-
tion of fixed roof part 2, a first panel 3, a second panel 4
and an auxiliary panel 5 which is initially positioned under
said first panel and which forms a wind deflection ar-
rangement according to the invention.
[0018] First panel 3 pivots about a substantially hori-
zontal pivot 6 near the front edge of first panel 3. Sealing
means (not shown) are present at the location where the
first panel 3 joins the windscreen 1. The first panel 3
forms a so-called pop-up in the illustrated embodiment.

[0019] In the position of rest (closed position) of the
open roof construction that is shown in Fig. 1, the second
panel 4 joins the rear edge of first panel 3 with its front
edge. Also here suitable sealing means may be used. In
the position that is shown in Fig. 1, the rear edge of sec-
ond panel 4 joins the front edge of fixed roof part 2. Aux-
iliary panel 5 is positioned under first panel 3, where it
not visible from outside.
[0020] In the position that is shown in Fig. 1, wind-
screen 1, first panel 3, second panel 4 and fixed roof part
2 form a contiguous contour, whereby aerodynamic and
aesthetic considerations can be taken into account.
[0021] Fig. 2 shows a position wherein first panel 3 has
been pivoted through a small angle about pivot 6, as in-
dicated by arrow 7. Furthermore, second panel 4 has
been moved upwards with respect to fixed roof part 2,
as indicated by arrows 8. This upward movement of sec-
ond panel 4 makes it possible to subsequently slide said
second panel 4 to the rear, outside fixed roof part 2, as
a so-called topslider (as shown in Figs. 3 and 4).
[0022] Since the first panel 3 has already been pivoted
slightly upwards in the situation that is shown in Fig. 2,
inflow of wind on the front side of the second panel 4,
which has been slightly lifted as indicated by arrows 8,
is prevented.
[0023] Fig. 3 shows a situation wherein the second
panel 4 has already been moved some distance to the
rear, outside fixed roof part 2, as indicated by arrow 9.
Furthermore, auxiliary panel 5 has been moved to the
rear with respect to the first panel 3, as is indicated by
arrow 10.
[0024] Fig. 4 finally shows an end position of the open
roof construction, wherein the second panel 4 has
reached its completely open position and auxiliary panel
4 has taken up a position wherein it has been moved
upwards with respect to first panel 3, as indicated by ar-
row 11, and wherein it has been pivoted slightly upwards
at its rear side about a pivot 13 that extends substantially
transversely to the vehicle, as indicated by arrow 12, in
order to prevent undesirable inflow of wind into the roof
opening 14, which is now completely open.
[0025] It is noted that it is also possible for auxiliary
panel 5 to have reached the position that is shown in Fig.
4 already before the second panel 4 has reached the
extreme position that is shown in Fig. 4, occupying the
position that is shown in Fig. 3, for example.
[0026] As already noted before, a continuous roof con-
tour is obtained in the closed position of the open roof
construction, since no projecting parts are present. The
use of the auxiliary panel provides various possibilities
for controlling the air flow over the roof, however, as a
result of which an optimum flow pattern can be created.
The use of auxiliary panel 5 furthermore makes it possible
to reduce the angle through which first panel 3 pivots,
thus enabling an optimum seal at the front edge thereof,
at the location of windscreen 1, in spite of the strong
curvature that is generally present at that location. Final-
ly, the possibility of pivoting the first panel 3 provides a
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great deal of room for the auxiliary panel (which can also
be indicated by the term wind deflector) to move, so that
little constructional height within the vehicle is taken up
(compact "packaging").
[0027] The invention is not restricted to the above-de-
scribed embodiment, which can be varied in several ways
without departing from the scope of the invention as de-
fined in the claims.

Claims

1. An open roof construction for a vehicle having an
opening in its roof, at the front part of which a first
panel (3) is positioned which is pivotable about a
substantially horizontal axis (6) at the front edge
thereof for opening and closing said front part, whilst
the entire roof opening behind the front part can be
closed by means of at least one slidable second pan-
el (4), characterized in that a wind deflecting ar-
rangement functioning as a wind deflector (5), is
used, which can be moved rearwards and upwards,
using suitable driving means, from a position of rest
under the first panel (3) to an operative position sub-
stantially above and behind the first panel (3).

2. An open roof construction according to claim 1, char-
acterized in that said wind deflection apparatus is
pivotable about a horizontal pivot (6) that extends
substantially transversely to the vehicle.

3. An open roof construction according to claim 1 or 2,
characterized in that said wind deflection appara-
tus has a changeable contour.

Patentansprüche

1. Offendach-Konstruktion für ein Fahrzeug mit einer
Öffnung in dessen Festdach, wobei an dem Front-
abschnitt derselben ein erstes Paneel (3) positioniert
ist, welches um eine im wesentlichen horizontale
Achse (6) am Frontrand davon zum Öffnen und zum
Schließen des Frontabschnitts schwenkbar ist, wo-
hingegen die gesamte Dachöffnung hinter dem
Frontabschnitt von mindestens einem verschiebba-
ren zweiten Paneel (4) verschlossen werde kann,
dadurch gekennzeichnet, dass eine wind-abwei-
sende Anordnung, welche als Windabweiser (5)
funktioniert, verwendet wird, welcher unter Verwen-
dung geeigneter Antriebsmittel rückwärts und auf-
wärts aus einer Ruheposition unter dem ersten Pa-
neel (3) hin zu einer Betriebsposition bewegt werden
kann, welche im wesentlichem über und hinter dem
ersten Paneel (3) ist.

2. Offendach-Konstruktion gemäß Anspruch 1, da-
durch gekennzeichnet, dass die Windabweiser-

Vorrichtung um ein Horizontal-Gelenk (6) schwenk-
bar ist, welches sich im wesentlichen quer zum Fahr-
zeug erstreckt.

3. Offendach-Konstruktion gemäß Anspruch 1 oder 2,
dadurch gekennzeichnet, dass die Windabwei-
ser-Vorrichtung eine veränderbare Kontur aufweist.

Revendications

1. Structure de toit ouvrant pour un véhicule ayant une
ouverture dans son toit, sur la partie avant duquel
est positionné un premier panneau (3) qui peut pi-
voter sur un axe sensiblement horizontal (6) sur son
bord avant pour l’ouverture et la fermeture de ladite
partie avant, tandis que la totalité de l’ouverture de
toit derrière la partie avant peut être fermée au
moyen d’au moins un second panneau coulissant
(4),
caractérisée en ce que l’on utilise un dispositif de
déflection du vent faisant office de déflecteur de vent
(5) qui peut être déplacé vers l’arrière et vers le haut,
en utilisant des moyens de commande appropriés,
depuis une position de repos sous le premier pan-
neau (3) sur une position opérante sensiblement au-
dessus et derrière le premier panneau (3).

2. Structure de toit ouvert selon la revendication 1,
caractérisée en ce que l’appareil de déflection de
vent peut pivoter autour d’un pivot horizontal (6) qui
s’étend sensiblement transversalement par rapport
au véhicule.

3. Structure de toit ouvrant selon la revendication 1 ou
2,
caractérisée en ce que ledit appareil de déflection
de vent présente un contour modifiable.
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